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METHOD OF INSTALLING A PINION SEAL
TO A CARRIER/BEARING CAGE AND AN
AXLE

CROSS-REFERENCE TO RELAT
APPLICATIONS

s
w

This application 1s a divisional of U.S. patent application

Ser. No. 10/553,590, filed on Oct. 23, 2006, now U.S. Pat. No.
7,712,745, which 1s a National Stage of International Appli-
cation No. PCT/US2004/011987, filed Apr. 16, 2004, which
claims the benefit of U.S. Provisional Application Ser. No.
60/463,293, filed Apr. 16, 2003. The entire disclosures of

cach of the above applications are incorporated herein by
reference.

FIELD

The present disclosure relates in general to seals and, more
particularly, to a pinion seal used to seal about an axle pinion.

BACKGROUND

This section provides background information related to
the present disclosure which 1s not necessarily prior art.

During assembly of an axle, a pinion seal 1s assembled
between an axle companion flange and a carrier/bearing cage.
The pinion seal includes a sleeve portion, which 1s mounted to
and rotates with the axle companion tlange, and a seal portion,
which 1s mounted to and 1s stationary with the carrier/bearing,
cage. The two end up, then, in sliding engagement at seal
contact locations. This requires an axial spacing between
certain portions of the two components to assure that the only
contact 1s at the seal contact locations. Thus, 1n order to
accomplish the proper installation of the sleeve portion and
seal portion, a contacting spacer 1s typically employed
between the sleeve and the seal. This 1s particularly true if one
attempts to assemble the two portions as a single unit. How-
ever, a contacting spacer located between the seal and sleeve
components will generally cause, higher torque loss, addi-
tional noise, and 1ncreased heat generation due to the addi-
tional friction between components.

Also, during assembly, since the sleeve portion and the seal
portion are typically assembled separately, this may allow
contamination to enter the seal. Consequently, it 1s desirable
to have a unitized seal where the two portions can be
assembled as one. Being able to assemble the pinion seal as a
unitized assembly would also be desirable in order to improve
the assembly process.

Thus, 1t 1s desirable to have a unitized pinion seal for axle
pinion applications that can be assembled as a unit and have
a bearing configuration suitable for supporting and spacing
the stationary (seal) and rotating (sleeve) components during
assembly of the axle.

SUMMARY

This section provides a general summary of the disclosure,
and 1s not a comprehensive disclosure of 1ts full scope or all of
its features.

In its embodiments, the present invention contemplates a
unitized pinion seal as shown and described herein.

The present invention further contemplates a method of
assembling a unitized pinion seal to a carrier/bearing cage
and an axle companion flange as shown and described herein.

An advantage of an embodiment of the present invention 1s
that the unitized seal design will shield the critical areas of the
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seal during mstallation, which minimizes the chance for
receiving contamination in or damage to critical areas of the
seal. Moreover, by shielding the critical areas of the seal, a
ground surface finish for the mating components may not be
required.

Another advantage of an embodiment of the present mven-
tion 1s that the unitized design allows for assembly of both
portions of the seal simultaneously without requiring a con-
tact spacer to be mounted between the seal and sleeve com-
ponents. The elimination of the spacer will reduce torque loss,
minimize the noise, and decrease heat generation by reducing,
the friction between components. Yet, when assembled onto
the axle, the seal allows for the required axial spacing
between the rotating and stationary portions of the seal

A further advantage of an embodiment of the present
invention 1s that the assembly of the unitized design, without
spacers, does not require special assembly methods 1n order
to provide the required spacing between components.

Further areas of applicability of the present invention will
become apparent from the detailed description provided here-
inafter. It should be understood that the detailed description
and specific examples, while indicating the preferred embodi-
ment of the invention, are intended for purposes of 1llustration
only and are not intended to limit the scope of the invention.

Further areas of applicability will become apparent from
the description provided herein. The description and specific
examples 1n this summary are mtended for purposes of 1llus-
tration only and are not intended to limit the scope of the
present disclosure.

DRAWINGS

The drawings described herein are for 1llustrative purposes
only of selected embodiments and not all possible implemen-
tations, and are not intended to limit the scope of the present
disclosure.

The present invention will become more fully understood
from the detailed description and the accompanying draw-
ings, wherein:

FIG. 1 1s a cross sectional view of a pinion seal assembly
according to the principles of the present invention, installed
in a carrier/bearing cage bore, but before assembly onto an
axle flange;

FIG. 2 1s a view stmilar to FI1G. 1 but illustrating the pinion
seal assembly as 1t begins to be installed on the axle flange;

FIG. 3 1s a view similar to FI1G. 2, but illustrating the pinion
seal assembly assembled further onto the axle tlange;

FIG. 4 1s a view similar to FIG. 3, but illustrating the pinion
seal assembly completely assembled onto the-axle flange;

FIG. 5 1s a cross-section of a second embodiment of the
pinion seal assembly according to the principles of the
present invention;

FIG. 6 1s a cross-section of the pinion seal of FIG. 5 shown
in a fully assembled condition;

FIG. 7 1s a cross-section of a third embodiment of the
pinion seal assembly according to the principles of the
present invention; and

FIG. 8 1s a cross-section of a fourth embodiment of the
pinion seal assembly according to the principles-of the
present 1nvention.

Corresponding reference numerals indicate corresponding,
parts throughout the several views of the drawings.

DETAILED DESCRIPTION

Example embodiments will now be described more fully
with reference to the accompanying drawings.
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Example embodiments are provided so that this disclosure
will be thorough, and will fully convey the scope to those who
are skilled in the art. Numerous specific details are set forth
such as examples of specific components, devices, and meth-

ods, to provide a thorough understanding of embodiments of 5

the present disclosure. It will be apparent to those skilled in
the art that specific details need not be employed, that
example embodiments may be embodied 1n many different
torms and that neither should be construed to limit the scope
of the disclosure. In some example embodiments, well-
known processes, well-known device structures, and well-
known technologies are not described 1n detail.

The terminology used herein 1s for the purpose of describ-
ing particular example embodiments only and 1s not intended
to be limiting. As used herein, the singular forms *“a,” “an,”
and “the” may be intended to include the plural forms as well,
unless the context clearly indicates otherwise. The terms
“comprises,” “comprising,” “including,” and “having,” are
inclusive and therefore specily the presence of stated fea-
tures, integers, steps, operations, elements, and/or compo-
nents, but do not preclude the presence or addition of one or
more other features, integers, steps, operations, elements,
components, and/or groups thereol. The method steps, pro-
cesses, and operations described herein are not to be con-
strued as necessarily requiring their performance 1n the par-
ticular order discussed or illustrated, unless specifically
identified as an order of performance. It 1s also to be under-
stood that additional or alternative steps may be employed.

When an element or layer 1s referred to as being “on,”
“engaged to,” “connected to,” or “coupled to” another ele-
ment or layer, 1t may be directly on, engaged, connected or
coupled to the other element or layer, or intervening elements
or layers may be present. In contrast, when an element 1s
referred to as being “directly on,” “directly engaged to,”
“directly connected to,” or “directly coupled to” another ele-
ment or layer, there may be no intervening elements or layers
present. Other words used to describe the relationship
between elements should be interpreted 1n a like fashion (e.g.,
“between” versus “directly between,” “adjacent” versus
“directly adjacent,” etc.). As used herein, the term “and/or”
includes any and all combinations of one or more of the
associated listed i1tems.

Although the terms first, second, third, etc. may be used
herein to describe various elements, components, regions,
layers and/or sections, these elements, components, regions,
layers and/or sections should not be limited by these terms.
These terms may be only used to distinguish one element,
component, region, layer or section from another region,
layer or section. Terms such as “first,” “second,” and other
numerical terms when used herein do not imply a sequence or
order unless clearly indicated by the context. Thus, a {first
clement, component, region, layer or section discussed below
could be termed a second element, component, region, layer
or section without departing from the teachings of the
example embodiments.

Spatially relative terms, such as “inner,” “outer,”
“beneath,” “below,” “lower,” “above,” “upper,” and the like,
may be used herein for ease of description to describe one
clement or feature’s relationship to another element(s) or
teature(s) as illustrated 1n the figures. Spatially relative terms
may be intended to encompass different orientations of the
device 1n use or operation in addition to the ornentation
depicted 1n the figures. For example, 1f the device 1n the
figures 1s turned over, elements described as “below” or
“beneath” other elements or features would then be oriented
“above” the other elements or features. Thus, the example

term “below’ can encompass both an orientation of above and
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below. The device may be otherwise oriented (rotated 90
degrees or at other orientations) and the spatially relative
descriptors used herein interpreted accordingly.

The following description of the preferred embodiment(s)
1s merely exemplary 1n nature and 1s 1n no way intended to
limit the ivention, 1ts application, or uses.

With reference to FIGS. 1-4, a pinion seal assembly 10 1s

shown at four different stages of being assembled to a carrier/
bearing cage 12 and a companion flange 14 of an axle 16
(FI1G. 2). The pinion seal assembly 10 1s preassembled and
includes a sleeve portion 18 slidably engaging a seal portion
20 and a first retainer ring 22. A second retainer ring 24
engages a shoulder 26 on the carrier/bearing cage 12 and
engages the firstretainer ring 22 as well as the seal portion 20.
The pinion seal assembly 10 1s preassembled with the sleeve
portion 18, seal portion 20, first retainer ring 22, and second
retainer ring 24 all engaged as will be described 1n greater
detail herein. The preassembly 1s done prior to installation of
the pinion seal assembly 10 onto the axle 16. Since the com-
ponents of the pinion seal assembly 10 are already assembled,
the internal area between the sleeve portion 18 and seal por-
tion 20 including seal lips 28, 30, 32 will not be exposed
during assembly on the axle 16. Thus, the chance of contami-
nants entering or interfering with the seal lips 28, 30, 32 1s
greatly reduced.
The sleeve portion 18 1s ring shaped with a generally
3-shaped cross-section having a first axially extending ring
portion 18A, a radially extending ring portion 18B, and a
second axially extending ring portion 18C. The first axially
extending ring portion 18 A and radially extending ring por-
tion 18B are covered with an elastomeric seal layer 34 includ-
ing a pair of raised rib portion 36, 38. An outer surface of the
first axially extending ring portion 18 A of sleeve portion 18
includes a first portion 18A' having a first predetermined
diameter and a second rearward portion 18 A" having a larger
diameter than the forward portion 18A' with a ramp portion
18A'" being disposed therebetween. It should be understood
that other configurations of the sleeve can be utilized. The seal
rings 36, 38 of the sleeve portion 18 are adapted to engage the
companion flange 14 of the axle 16 1n the assembled condi-
tion.

The seal portion 20 1s provided with the first, second, and
third seal lips 28, 30, 32. The seal portion 20 has a recessed
region 40 disposed 1n the vicinity of the first seal lip 28. The
recessed portion 40 1s adapted to recerve a garter spring 42
therein for applying a radially inward force to the seal portion
20. The seal portion 20 includes a body portion 44 which
engages a firstradially inwardly extending flange portion 24 A
of the second retainer ring 24. The second retainer ring 24
includes a second axially extending ring portion 24B and a
third radially outwardly extending flange portion 24C which
has an end portion 24D which 1s crimped around a radially
outwardly extending flange portion 22A of the first retainer
ring 22. The first retainer ring 22 also includes an axially
extending ring portion 22B having an inner diameter surface
which engages the second axially extending ring portion 18C
of sleeve portion 18. The first retainer ring 22 includes a
radially inwardly extending flange portion 22C which
engages the radially extending ring portion 18B of sleeve
portion 18 as 1illustrated 1n FIGS. 1-3.

With reference to FIG. 2, the pinion seal assembly 10 1s
inserted into a bore 46 such that the seal portion 20 and axially
extending ring portion 241 of the second retainer ring 24 are
received 1n and engage the bore 46. The radially outwardly
extending flange portion 24C of the second retainer ring 24
engages shoulder 26 of carnier/bearing cage. As shown 1n
FIG. 2, the axle companion flange 14 of axle 16 is inserted
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into the sleeve portion 18, with the mner diameter of the
clastomeric seal 38 imtially sliding along the companion
flange 14 without an interference fit (as best seen 1 FI1G. 2).

With further insertion of the companion flange 14, a radial
interference begins to develop between the companion flange
14 and the elastomeric seal 38. The seal 38 and sleeve portion
18 are sized and shaped so that a radial interference condition
develops between the seal 38 and the companion flange 14 as
the companion flange 14 slides farther 1into the sleeve portion
18. The interference-condition between the sleeve portion 18
and the companion flange 14 might be designed to occur at
any location on the flange 14, or any other component that 1s
assembled to 1t that 1s stationery with respect to the flange 14,
such as a flange deflector. With further insertion of the com-
panion tlange 14, an axial interference condition develops
between a deflector 48 and the sleeve 18 (the sleeve abuts the
deflector). The axial interference condition between the
sleeve 18 may be designed to occur at any location on the
deflector 48, flange 14, or any other component that is
assembled to and 1s stationary with respect to the flange 14.
The axial interference condition developed prevents further
sliding motion between the sleeve 18 and companion flange
14 and 1s designed to occur before the companion flange 14
abuts the bearing 50. Further installation of the companion
flange 14 then causes the sleeve 18 to disengage the first
assembly ring 22 before the companion flange 14 reaches the

final assembled position, abutting bearing 50 (best seen 1n
FIG. 4).

The detlector 48 1s provided on axle 16 and eventually
abuts against the radially extending ring portion 18B of sleeve
portion 18, as best seen in FIG. 3. The final radial interference
fit, after being fully installed, holds the sleeve portion 18
stationary relative to the companion tlange 14 during opera-
tion of the axle 16.

The axial retention level due to the press fit of the sleeve
portion 18 onto the first retainer ring 22 1s preferably greater
than the axial installation load created when the axle com-
panion flange 14 1s inserted through the inner diameter of the
sleeve portion 18. As a result, the seal portion 20 remains
generally stationary relative to the sleeve portion 18 during
the 1nitial part of the installation.

In the completed assembly, the companion flange 14 1s
tully assembled relative to the carrier/bearing cage 12, with
the second retainer ring 24 fully assembled to the carrier/
bearing cage 12 and the sleeve portion 18 fully assembled to
the companion flange 14 of axle 16 such that a proper axial
spacing exists between the seal portion 20 and the sleeve
portion 18. During operation, the sleeve portion 18 can rotate
with the companion flange 14, while the seal portion 20
remains stationary with the carrier/bearing cage 12, with the
only contact between the two being sealing lips 28, 30, 32.
Thus, the proper sealing 1s assured while mimmizing the
friction between the two portions of the pinion seal assembly
10.

FIGS. 5 and 6 illustrate an alternate embodiment of the
pinion seal assembly 110. In this embodiment, the sleeve
portion 118 1s modified to include a radially outwardly
extending flange 120 extending from the second axially
extending ring portion 118 such that the flange portion 120
engages the first retainer ring 122. In this embodiment, the
first retainer ring 122 does not include a radially mnwardly
extending flange portion such as radially inwardly extending
flange portion 22C of the first retainer ring 22 disposed in the
embodiment shown 1n FIGS. 1-4. In addition, the shape ofthe
second retaining ring 124 has also been changed 1n order to
demonstrate the differing configurations that can be utilized.
Asillustrated in FI1G. 6, the pinion seal assembly 110 1s shown
in a fully assembled condition such that the sleeve portion 118
1s moved axially relative to the seal portion 20. Although the
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6

shape and configuration of some of the components are dif-
terent, the installation process and resulting axial spacing for
the pinion seal assembly 110 are the same as 1n the first
embodiment as described above with reference to FIGS. 1-4.

With reference to FIG. 7, an additional alternative embodi-
ment ol the pinion seal assembly 210 1s shown. In this
embodiment, the pinion seal assembly 210 includes a sepa-
rate component 212 that supports the sleeve portion 218 dur-
ing the 1nmitial phase of the installation. After the axial inter-
ference condition between the sleeve portions 218 and
companion flange (not shown 1n FIG. 7) develops, the sepa-
rate component 212 preferably disengages from the first
retainer ring 222 or sleeve portion 218 due to the further axial
motion of the compamon flange. The component 212 then
becomes spaced from the portion from which it separated,
which can be due to gravity, springs, separation of press-fit
components, or similar means.

With reference to FIG. 8, a fourth embodiment of the
pinion seal assembly 310 1s provided. In this embodiment, the
pinion seal assembly 310 includes a separate component 312
that supports the sleeve portion 318 during the initial phase of
the installation. After the axial interference condition
between the sleeve portion 318 and companion flange (not
shown) develops, the separate component 312 preferably dis-
engages from either the first retainer ring 322 or sleeve por-
tion 318 due to the further axial motion of the companion
flange. The component 312 then becomes spaced from the
portion from which 1t separated, which can be due to gravity,
springs, separation of press-1it components or similar means.

The description of the invention 1s merely exemplary 1n
nature and, thus, variations that do not depart from the gist of
the imvention are mtended to be within the scope of the inven-
tion. Such variations are not to be regarded as a departure
from the spirit and scope of the invention.

The foregoing description of the embodiments has been
provided for purposes of illustration and description. It 1s not
intended to be exhaustive or to limit the invention. Individual
clements or features of a particular embodiment are generally
not limited to that particular embodiment, but, where appli-
cable, are interchangeable and can be used 1n a selected
embodiment, even i not specifically shown or described. The
same may also be varied 1n many ways. Such variations are
not to be regarded as a departure from the invention, and all
such modifications are intended to be included within the
scope of the invention.

What 1s claimed 1s:

1. A method of 1nstalling a pinion seal to a carrier/bearing,
cage and an axle companion tlange, the method comprising
the steps of:

assembling a sleeve of the pinion seal to a retainer of the

pinion seal with a radial interference fit between coop-
crating axially extending portions of said sleeve and said
retainer, said retainer supporting a seal 1n engagement
with said sleeve:

assembling the pinion seal to the carner/bearing cage;

partially installing the axle companion flange into the

sleeve while generating less axial installation force
between the axle companion flange and the sleeve than
an axial retention load created by the interference fit
between the retainer and the sleeve wherein an 1nitial
axial movement of the companion flange relative to the
sleeve occurs during partial installation of the axle com-
panion flange; and

turther installing the axle companion flange 1into a bore of

the carrier/bearing cage while preventing further axial
movement ol the companion flange relative to the sleeve,
to thereby overcome the axial retention load and move
the sleeve axially relative to the seal and out of radial
interference fit with said retainer.

% o *H % x



UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. : 8,028,415 B2 Page 1 of 1
APPLICATION NO. : 12/705649

DATED : October 4, 2011

INVENTOR(S) . Keith Clark

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

Title Page, Items (62) and (60) Related U.S. Application Data,
The Priority Data should be listed as:

Division of application No. 10/553,590, filed on Oct. 25, 2006, now Pat. No. 7,712,745, which
1sa 371 of PCT/US2004/011987. filed on Apr. 16, 2004.

Provisional application No. 60/463,293, filed on Apr. 16, 2003.

Signed and Sealed this
Twenty-second Day of November, 2011

David J. Kappos
Director of the United States Patent and Trademark Office



	Front Page
	Drawings
	Specification
	Claims
	Corrections/Annotated Pages

